Background: Urinary tract infection includes infection of the kidneys and bladder. Escherichia coli is the most known cause of urinary tract infection. Severity of the infection depends on the host sensitivity and the presence of virulence factors in the bacterium. In this study, antibiotic-resistance patterns and phylogenetic grouping of urine E. coli isolates from girls referred to Shahid Motahari Hospital, Marvdasht, Iran, were investigated. Methods: In this sectional-descriptive study, urine samples of 45 girls under the age of five suspected to urinary tract infection were collected in a period of 3 months. Eleven isolates of E. coli were identified using common morphological and biochemical tests. Antibiotic resistance patterns of isolates were identified. Phylogenetic groups were determined using polymerase chain reaction methods. Results: In this study, the most antibiotic resistance of the isolates was against cephalexin and the least antibiotic resistance was against imipenem (IPM 
IntroductIon
Urinary tract infection includes infection of the kidneys and bladder and is considered the second most common bacterial infection after the respiratory tract infection. [1, 2] Escherichia coli is the most known cause of urinary tract infection. Severity of the infection depends on the host sensitivity and the presence of virulence factors in the bacterium. [3, 4] Emergence of E. coli strains that are able to produce beta-lactamase is increasing around the world. The patterns of antibacterial susceptibility of Enterobacteriaceae family are unpredictable. Therefore, before administrating the antibacterial drugs, susceptibility determination tests should be performed. [5] [6] [7] To control infections caused by E. coli, beta-lactam antibiotics are often used. However, in recent years, the use of these drugs has been decreased with the increasing of beta-lactamase enzymes. [8] Antibiotic-resistance patterns of E. coli may change in different geographical regions. Hence, determination of the drug resistance patterns in different geographical regions help to improve the type and dose of the administrated drugs against urinary tract infections. [9, 10] Extraintestinal pathogenic and commensal E. coli usually vary in the phylogenetic group and pathogenic characteristics. Phylogenetic grouping of the E. coli isolates can be analysed using polymerase chain reaction (PCR) method to detect genes yjaA and chuA and DNA fragment TspE4.c2 with lengths of 279, 211, and 152-base pair (bp), respectively. [11, 12] Based on the presence or absence of these genes, E. coli was categorized into major phylogenetic groups including A, B1, B2, or D. [11] [12] [13] Results of phylogenetic analyzes that were performed around the world on E. coli indicates that a majority of E. coli causing extraintestinal infections belong to Group B2 and in lower rate belong to Group D.
Considering the role of E. coli in generating urinary tract infection in women and girl children, determination of its phylogroups and antibiogram characteristics is critical. Hence, in the present study, it was attempt to determine phylogroups and antibiogram characteristics of E. coli in girls' urine samples. For this reason, the organisms were isolated from urine samples of girls <5 years of age. The most common phylogroup and effective antibiotics that were identified in this study can be used to adjust the type and dose of the administrated antibiotics against urinary tract infections and consequently develop the community health in the studied geographical area.
methods

Study design and participants
This study is a descriptive, cross-sectional research on girls <5 years of age who referred to Shahid Motahari hospital, Marvdasht, Fars, Iran in a period of 3 months.
Urine sampling
The urine samples were collected and eventually 45 samples were studied. Urine samples were collected in sterile containers and immediately were used for microscopic examination. Fifteen samples were detected to contain more than three to four white blood cells.
Purification and initial identification of isolates
Using a calibrated loop (0.01 ml), urine samples were cultured on eosin-methylene blue [ Figure 1a ] and MacConkey Agar culture media [ Figure 1b] , in sterile conditions. The cultured media were incubated in a period of 18-24 h at 37°C and then were investigated. Cultures in which the number of colonies was ≥10 5 CFU/ml were considered positive for urinary tract infections. In order to detect E. coli, biochemical tests including oxidase, catalase, triple sugar iron agar, methyl red, Voges-Proskauer, citrate, and indole tests were done [5, [19] [20] [21] [22] [23] [ Table 1 ].
Antibiotic resistance pattern of isolates Antibacterial susceptibility test
In the present study, 11 isolates of E. coli were identified. In order to test antibacterial susceptibility, each isolate was separately cultured on the Mueller-Hinton agar. Antibiotic susceptibility to cephalexin (CN) (30 µg), cefotaxime (CTX) (30 µg), cefixime (CFM) (5 µg), imipenem (IPM) (10 µg), ciprofloxacin (CP) (5 µg), and norfloxacin (NOR) (10 µg) was evaluated using disc diffusion assay based on Clinical and Laboratory Standard Institution (CLSI) guidelines. [24, 25] 
Data analysis
The data were analyzed using SPSS version 19 (SPSS Inc., Chicago, IL, USA). Antibiotic pattern of isolates was studied using Kruskal-Wallis analysis. P < 0.05 was considered statistically significant.
Determining the phylogroups of isolates
The phylogenetic groups of the isolates were determined using the polymerase chain reaction (PCR) method. [11, 12] DNA extraction E. coli isolates were incubated in the Luria-Bertani (LB) liquid medium for 18-24 h at 37°C. The cells were washed twice in 1% PBS solution and suspended in 100 µL of distilled water. The suspension was boiled for 10 min at 98°C. Centrifugation resulted in a pellet and an above solution containing DNA. The solution was separated, stored at −20°C, and performed for PCR.
[4] 
Polymerase chain reaction amplification
In order to identify TspE4.C 2 , yjaA, and chuA genes, a series of primers were used. The list of primers is shown in Table 2 . The 2x Master Mix Red was obtained from Yekta-Tajhiz Company, Iran. Then, in order to perform the PCR process, the template DNA (2 µL), 2x Master Mix Red (12.5 µL), forward primer (1 µL; 20 pmol in a µL), and reverse primer (1 µL; 20 pmol in a µL) were mixed together. Next, using distilled water, the final volume of the solution was heightened to 25 mL. PCR cycling program was set up as follow: denaturation at 94°C for 30 s, annealing of primers to the DNA template at 59°C for 50 s, extension of the template at 72°C for 70 s, and final extension at 72°C for 7 s. The 3 ml of the reaction products were electrophoresed using the 2% gel agarose for 45 min. The amplified fragments were assessed up to 3 kilobase pair (kb) by means of ladder 100 bp. The enzyme digestion and sequencing were done. [4] Phylogenetic groupings were done based on the presence or absence of the amplified gene in the PCR products. [11] [12] [13] The
results
Among the 45 collected urine samples, 11 samples were identified with positive E. coli. Based on the antibiogram results [ Table 3 ], highest antibiotic resistance was against CN and the least of resistance was against IPM. In the statistical analysis, the effectiveness of seven antibiotics was compared [ Table 4 ]. Considering the calculated means, it appears that CAZ and IPM had a similar activity and compared to other used antibiotics, there was the highest susceptibility against them. The CP, NOR, and CTX can be classified in the next group with moderate activity. CN and CFM can be classified in a group, and the pathogen is resistant against them. The findings about drugs CN, CAZ, and IPM may be more accurate because of their small standard deviation. Therefore, a more definite decision may be made about the antibacterial effects of these antibiotics. The test was statistically significant (P = 0.0003) and confirmed the differences between activities of the used antibiotics. Figure 2 shows the mean values and confidence interval of the used antibiotics.
The PCR test was conducted to identify the presence of the genes yjaA, chuA, and DNA fragment TspE4.C 2 in isolates. Figures 3-5 show the results of the PCR test on chuA, TspE4. C 2 , and yjaA genes, respectively. Considering to Table 5 and Figure 3 , chuA gene was reported in all samples. The TspE4.C2 was observed in six isolates [ Figure 4 ]. No isolate contained the gene yjaA [ Figure 5 ]. In the figure, lower bands are related to dimer primers. Thus, according to the classification made by Clermont et al., [11] all isolates was revealed to belong to group belong to the phylogenetic Group D.
dIscussIon and conclusIon
The aim of this study was to isolate urine E. coli isolates from girls <5 years of age and the classification of the bacteria. In this study, out of 850 patients referred to the Shahid Motahari Hospital, 45 patients were girls <5 years of age. Totally, 11 bacterial strains were isolated from these patients. All identified isolates belonged to the phylogenetic Group D.
As it was revealed in the result section, the majority of the isolates were resistant to CFM and CN. The CAZ and IPM functioned similarly and compared to other used antibiotics; there was the most bacterial susceptibility against them. NOR, CP, and CTX can be categorized in a functional category with regard to the mean level of their function. These results may be used to make better decision about the administration of these antibiotics for patients in the investigated geographical area.
In 2002, Woodward et al. determined antimicrobial susceptibility patterns of E. coli in the Intensive Care Unit in Canada on the basis of regional variables. They reported the susceptibility to Meropenem, Cefepime, Ceftriaxone, and CP to be 100%, 98.2%, 93.1%, and 78.3%, respectively. In the present study, rate of susceptibility of the isolates to CP was less than those that were reported by Woodward et al. [25] In 2004, Kader et al. investigated isolates from patients urine samples. The rates of antibiotic resistance to Amoxicillin, trimethoprim, CP, and CN were reported to be 61%, 47%, 38%, and 31%, respectively. [26] Bacterial resistances to CP in the present study and above-mentioned study were similar. The bacterial resistance to CN in the present study was observed to be twice as much as the resistance that was observed by Kader et al. [26] In 2015, Alcántar-Curiel et al. studied isolates from samples of hospitalized patients urine. The rate of antibiotic resistance to CAZ, CTX, IPM, and CP was reported to be 72.8%, 100%, 0%, and 100%, respectively. [8] The resistance to IPM in the present study and the mentioned study were similar. In the study conducted by Alcántar-Curiel et al., resistance to CAZ was twice as much as the resistance that we observed. Resistance to CTX, observer by Alcántar-Curiel et al. was three times as much as the one in our study. Moreover, some of the isolates in this study were reported to be resistant to several antibiotics that were in line with the research conducted by Iranpour et al. in 2015 . [3] In the present study, results of phylogenetic grouping showed that all isolates contained gene chuA and lacked gene yjaA. Therefore, they belonged to Group D. In a study conducted by Abdi and Rashki in 2014 in Sistan Province in Iran, isolates separated from patients' urine belonged to Groups B2 (55%), D (22%), A (17%), and B1 (6%) [4] that is not in line with the finding of this study, because all isolates in this study are in Group D. In 2014, Iranpour et al. studied patients' urinary isolates and reported some phylogenetic groups included B2 (39.9%), E (9.3%), C and Clad1 (6.4%), B1 (5%), D (2.9%), and A (0.7%). [3] In both studies conducted by Abdi and Rashki and Iranpour et al., primary sets of isolates were larger than our primary sets and isolates were collected from wider areas than our selected area. Therefore, they had the ability to identify other groups. In 2015, Chakraborty et al. showed that in the south of India, the majority of obtained phylogroups belonged to Group D. [5] In sum, in this study, the most antibiotic resistance of the isolates was against CN and the least antibiotic resistance was against IPM. Hence, it seems that in treatment of the patients referred to Shahid Motahari Hospital in Marvdasht, IPM would be more effective to be prescribed. Besides, all isolates belonged to the phylogenic Group D that may indicate that this phylogenic group of E. coli is dominant to induce extraintestinal infections in the mentioned geographical region.
Obtaining different antibiotic susceptibility results in similar experiments show that different antibiotic drugs are required to administrate for patients in different regions around the world or even in a country. Human genetic variations, genetic variations of pathogens, and other factors can cause such differences. Therefore, different treatment strategies are used in different regions based on particular features of each area. Moreover, the emergence of resistant strains to some drugs leads to fail treatment, disease progression, and increased mortality. Therefore, systematic studies are required in worldwide to prescribe antibiotics logically. In order to explore antibiotic patterns, other types of antibiotics are recommended to investigate. Finally, different groups of women such as young women having sexual relationship are recommended to include in the future studies.
